Materials. Acrylonitrile, 1-butaneboronic acid, phenylboronic acid, sodium citrate tribasic dehydrate, and 4-(2-hydroxyethyl)piperazine-1-ethanesulfonic acid (HEPES) were purchased from Sigma-Aldrich. All reagents were of the highest purity available and used as received without further purification.
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cuvette on a Shimadzu UV-2450 PC spectrophotometer equipped with a TCC temperature controller, in triplicate from three independent enzyme samples. The reaction was initiated by adding the enzyme to the reaction mixture (1 mL) containing various final concentrations of the substrate (0 -60 mM). One unit of enzyme activity was defined as the amount of enzyme that catalyzed the production of 1 μmol of acrylamide per minute at 25 °C. Data analysis: Slow-binding inhibition by phenylboronic acid. The slow-binding inhibition properties of phenylboronic acid were analyzed assuming the mechanism in Scheme 1, where K i (K i = k 1 /k 2 ) is the equilibrium inhibition constant for the formation of the initial complex, EI, k 1 and k 2 are the forward and reverse rate constants for the equilibrium between the EI and the EI* complex. 2 The overall inhibition constant ( * ) is described by * ⁄ . 2
Scheme 1
The reaction time courses ( Figure S1 ) were fit to Equation 1 using OriginPro 9.0 (OriginLab, Source (APS) using X-rays of 0.99Å wavelength and Rayonix (formerly MAR-USA) 4×4 tiled CCD detector with a 300 mm 2 sensitive area. All data were indexed, integrated, merged and scaled with HKL2000. 4 Crystal parameters along with data collection and processing statistics are given in Table S1 .
Phasing, model building, and refinement. Phasing of native NHase crystals was carried out with molecular replacement using the program Phaser from the CCP4 software suite. The structure of PtNHase (PDB code 1IRE) 3 , without any water molecules and ligands except for the cobalt ion, was used as the starting search model. Initial R free and R factor for the correct solution were 27.0 and 26.9, respectively. Rigid body refinement was followed by restrained refinement with Refmac5 5 and further manual model inspection and adjustments with Coot. 6 When refinement converged, solvent molecules were added over several rounds. The R free and the R factor values of the final model of the native structure were 20.2% and 17.5%, respectively (Table S1 ).
The NHase structures in complex with the BuBA and PBA inhibitors were phased by molecular replacement using the refined coordinates of native NHase as the search model.
Refinement of the complex structures was carried out following the same protocol as the native structure. To avoid model bias, no ligand coordinates were included until the later stages of the refinement. The f o -f c difference maps (experimental maps), before incorporation of inhibitors in each structure show well-defined electron density for the corresponding inhibitor ( Figures S2, S3 and S4A).
Inhibitor structures were created in Chemdraw (a "Mol" file); the molecules were regularized and chemical restraints were generated in JLigand. The inhibitors were placed into S6 residual electron density in COOT after the rest of the structure, including most of the solvent molecules, were refined. Final rounds of refinements were conducted in PHENIX 7 (Table S1 ). 
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